Study on the release of fenofibrate nanosuspension in vitro and its correlation with in situ intestinal and in vivo absorption kinetics in rats.
As an oral delivery carrier for poorly water soluble drugs, the nanosuspension was prepared by melt emulsification method combined with high-pressure homogenization. The objective of this study was to clarify the absorption mechanism in rats of fenofibrate nanosuspension using the model of in situ gut perfusion. The release rate of drug from nanosuspension was fast which about 70% of the drug would be released within 5 minutes. The absorption of fenofibrate nanosuspension in the gastrointestinal (GI) tract was studied by the in situ closed loop method in rats. It was found that the absorption process in intestine was first-process with passive diffusion mechanism, and the whole intestine was the major segment for the drug absorption. Additionally, GI absorption in situ studies indicated that the fenofibrate nanosuspension had great success in regard to enhancement of intestinal absorption compared to the fenofibrate suspension of coarse powder. The pharmacokinetic characteristics were studied in rats after oral administration of fenofibrate nanosuspension or suspension at the dosage of 27 mg/kg. The plasma concentration-time curve was fitted to the one-compartment model. The correlation between in vitro dissolution (P), in situ intestinal absorption (F) and in vivo absorption (Fa) in rats was investigated with the results as follows: Fa = 6.2061P-456.38(r = 0.9559), F = 3.6911P-2.2169(r = 0.970), F = 0.5095P + 44.189(r = 0.9609). The highest level A could be obtained from the in vitro--in vivo correlation (IVIVC) between dissolution percentage and intestinal absorption of the fenofibrate nanosuspension in rats. Consequently, the in situ intestinal perfusion model could be used to predict the in vivo pharmacokinetic characteristics in rats.